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Optimization of Synthetic Culture Condition on Lignin Biodegradation
Ability of Alkaliphilic Ligninolytic Bacteria Using Orthogonal Experi-
mental Design
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Abstract : The effects of seven single culture factors on lignin biodegradation ability of alkaliphilic ligninolytic bacteria
strain 6 in alkaline liquid medium (pH =~ 10.5) with compounded carbons were optimized using orthogonal experi-
ments . The result showed the seven single culture factors promote the activities of Laccase and MnP and the degrada-
tion rate of wheat straw lignin in varying degrees . The synthetic result was analysised. The optimal synthetic condition
was static culture (10 days culture period) , 37 C , the initial pH10.6 , 1g/ L sugar ( the starting carbons) , wheat straw
lignin (the second carbons, wheat straw powder 20g/ L, added into on the fourth day after inoculation) , 1.2g/ L
NH,4 NO;s( nitrogen) , 0.3 % detergent T-80 , 70 ml medium/250 ml flask .
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1.3 1 min 1 pmol 1Tpmol
( 1 ylg/L, Laccase!°! 25°C ABTS
20g/L( 2 , 3d ) ,NH4NOj; 1.2g/ . ,420nm 3 min
L,K,HPO, 1¢g/ L, MgSO,*7H,0 0.5g/ L, MnSO,* H, 0
0.25g/ L,CaCl,*2H,0 0.1g/ L, Na,CO; 10g/ L (
)y ,pH=~10.501, , [6].
1.5 [7]
250 ml 5
50 ml
( 2
1 % , 3 2 )1
37°C 4d , 5ml,40001/ min 15min, 2.1 7
MnP  Laccase o1 (17 1
10d s . N pH T-80 4
6 , 6
1.4 R ABTS . 2
MnpPl4l 37°C  NADH NAD T, L16(4%x 2%) 4
,340nm 3 min 4 3 2 s
1 (10) | ( )20 .0.50.1g/L;
1 4 4 3 2
Table |~ Orthogonal experimental design disposition and result of L16(4* x 2°).
44 23
1 2 Laccase MnP
T-80
pH ABTS /u-L' /u-L!
/ ml ! % /C ! % ! % ! %
[geL" " /d
1 50 ~10.5 0 0 37 3.5 1427.039 420.428 44.01 23.86 23.17
1 2 60 10.4 0.2 0.5 32 4 2033.032  619.829 49.03 21.72 24.89
2 0.5 80 10.0 0.2 0 37 4 1950.479 655.166 48.81 21.10 24.36
3 1 80 10.4 0.3 0.5 37 3.5 2560.330 847.067 52.80 20.33 26.90
4 0.1 60 10.0 0.3 0 32 3.5 1829.628 722.140 48.20 21.16 24.27
5 2 70 10.0 0.4 0.5 37 3.5 2218.094 766.300 51.35 20.52 26.39
6 0.5 50 10.4 0.4 0 32 3.5 1942.836 630. 046 48. 64 21.40 24. 44
7 1 50 10.0 0.1 0.5 32 4 2045.074 684.322 49.30 21.26 25.11
8 0.1 70 10.4 0.1 0 37 4 1990.275 703.137 49.15 20.91 24.77
9 2 50 10.6 0.3 0 37 4 2300.854 740.589 52.21 20.43 26.50
10 0.5 70 10.2 0.3 0.5 32 4 2098.466 710.095 49.62 20.75 25.63
11 1 70 10.6 0.2 0 32 3.5 2370.793 812.632 52.40 20.39 26.78
12 0.1 50 10.2 0.2 0.5 37 3.5 2041.154  736.477 49.55 21.36 25.83
13 2 80 10.2 0.1 0 32 3.5 2030.553  728.709 49. 47 21.40 25.70
14 0.5 60 10.6 0.1 0.5 37 3.5 1977.337 660.384 49.22 21.83 25.08
15 1 60 10.2 0.4 0 37 4 2188.720 805.119 50.74 20. 45 26.28
16 0.1 80 10.6 0.4 0.5 32 4 1844.066 600.926 47.99 22.65 25.03
50 .60 .70 .80 ml/ 250 ml ;pH 10.0 .

10.2.10.4.10.6;T-80

0.1 %.0.2%.0.3%. _ 5000 . 4% ~ 56.
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Fig.l  Factors level average index of L16( 4% x 2%)
the activities of Laccase and MnP
( ) .T-80
2) ,F Fo.0:(5.29), 1 pH ; 2 , 2
s 1 2 ,37°C 4d
\T-80 2pH MnP 2 ,ABTS ,
2 4 4
Table 2 Factors levels average index of LI 6( 4% x 23)
D | pH T-80/ %
2145.633 2082. 480 2010.819 2010.810
713.857 697.859 706.982 694.138
K1 50.52 49.93 49. 42 49.29
21.02 21.11 21.01 21.35
2291.229 2007.179 2089.723 2098. 865
787. 285 701.868 745.100 706.026
K2 51.31 49.30 49.85 49.95
20.61 21.29 20.99 21.14
26.27 25.13 25.86 25.47
1992.280 2169.407 2131.618 2197.320
663.923 748. 041 700.020 754.973
K3 49.07 50.63 49.91 50.71
21.27 20. 64 21.09 20.67
24.88 25.89 25.25 25.83
1926. 281 2096. 357 2123.263 2048.429
690.670 707.967 703.633 700. 598
K4 48.72 49.77 50. 46 49. 68
21.52 21.37 21.33 21.26
24.98 25.50 25.85 25.54
1)K ( Laccase \MnP , :U Lt

, %)
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4 2 ; 3
Laccase MnP 4
, pH , 10.2 7 L16(4%x 2%) ,
10.6, Q , 2 Laccase MnP Laccase MnP
, pHIO0.6 , ;
pH s pH10.6 . F N Laccase -MnP .
2.2 7 6 , 1 T-80
7 Q s 6
7 :37°C
« 3, ,7 Lac- 10d. 1 ( )lg/ L. NHyNOGs1.2g/ L«
case MnP s Laccase 70 ml/ 250 ml N pH 10.6. 2
MnP 1.820 2.210 4d N 0.3 % T-80 .
ABTS (2
1.837 2.257 ), ABTS
> 1 s 5
8.79% 8.93 %, ABTS 1998, 17(11) : 46 ~49..
2 ) ,
, ABTS . ’ , 1999, No.99140.
3 ) ,
3 6 [ —
Table 3  Enzymes production and the degradation of , 2000, 13(2) : 8 ~10.

wheat straw on comprehensive culture

condition by strain No. 6

4
ABTS ABTS
Laccase/ Us L™ ! 1411.775  2569.431 2593.257
MnP/ UsL"! 436.542  964.758 985.306
! % 38.08 46.87 47.01
!/ % 43.33 53.33 53.49
!/ % 24.20 20. 31 20.39
! % 23.19 26.98 27.15
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